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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGI), Chuck Teeters (W4MEW), David Kuraner (K2DK), Jim Riff 
(K7SC) 
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Editor’s Comments 

ARRL and the 75-Meter Phone Band 

Don Chester (K4KYV) recently mentioned a new 
proposal from ARRL to change the lower end of the 
75 meter phone band to make way for more digital 
operations. Here is part of Don’s timely information: 
“\..Many AM enthusiasts are probably unaware that 23h 
the Commission has assigned Rulemaking Number 
RM-11759 to the ARRL’s petition to expand the 
CW/data subband up to 3650 and take away the bottom 50 kHz of the phone band; 
they will be taking public comments for the upcoming 30 day period. Here isa link to 
the petition on their [FCC] web site: http://apps.fcc.gov/ecfs/comment/ 
view?id=60001374190 

“My thinking is that it would be premature at this time to release an actual rulemaking 
proposal, based solely on this petition. Something to ask the FCC for would be, instead 
of a NPRM, to release a Notice of Inquiry, inviting interested parties to submit 
documentation, particularly shots of panoramic images displaying activity in the spectrum 
in question, at a wide variety of times, dates and locations, to back up ARRL’s claims as 
stated in the petition. With the widespread feature of panoramic displays on modern day 
radios including the popular SDRs, this would not bea difficult task for the present-day 
amateur community. ...] haven’t yet studied the entire petition in detail, but so far I fail 
to see anything from ARRL other than the results of that survey and a few speculative 
statements, all of which is about equally as valid as a landline telephone political poll 
conducted during hours when most people are at work.” 
Meter Repair Article 

Part 2 of the meter repair article is scheduled for the April issue, thanks for all the 
inquiries. 73, Keep Those Filaments Lit! Ray, NODMS 
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Linearization of the Cosmos PTO in the R-390A Receiver 
Using a Multiturn, Absolute Rotary Encoder 


By Kurt Schmid, DH3PJ 

Mainz, Germany 
sigmapert@r-390a.eu 

In cooperation with Johannes Fischer 


In the days of the vacuum tube era, 
before PLL-synthesizers and direct digital 
synthesis (DDS) allowed the construction 
of oscillators with previously unattainable 
high standards, the design of a variable 
frequency oscillator (VFO) for high-end 
communications receivers was a huge 
challenge. The tuning of the VFO was 
performed either with a variable capacitor 
or with a variable inductor. In both cases, 
VFO linearity was of major concern. Weare 
aware of only one 


Not surprisingly, it became the heart and 
soul of the famous R-390(A)/URR receiver 
family, designed by Collins. This PTO was 
high-tech stuff, famous for its linearity and 
temperature stability. 

As regards the method or Pig 
linearization, there are two different 
mechanical approaches to discuss. In the 
Collins-designed PTO, the linearization 
element isa corrector stack. PTOs produced 
by Collins, Motorola, Progressitron, and 
others belong to this group. In the sixties, 
Cosmos Industries, Inc. patented an 
improved design’. Their refined PTO 
employs a corrector disk with 40-plus 
miniature screws acting ona corrector coil 


communications 
receiver with a variable 
capacity-tuned VFO, 
which has provision for 
linearity adjustment, 
the Rhode & Schwarz 
EK 07, (Germany 
1960) sometimes called 
“the German answer to 
the Collins R-390A.” 
In the early fifties the 
Collins company devel- 
oped a variable induc- 
tor tuned VEO, which 
has provision for linear- 
ity adjustment*®. The 
patented permeability 


tuned oscillator (PTO) 


is a key component in 
most of the Collins gear. 


Figure 1: In the high precision VFO tuning capacitor of 
the Rhode & Schwarz EK 07 communications receiver, 
the linearization is performed with 33 (!) screws along — 


the rotor, acting as trimmer capacitors." 
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Figure 2, Top View of Type 136-1 PTOs from Cosmos Industries for the R- 


390A: Left unit is a late-version (S/N 19023) with a light blue label and 
right is an earlier version (S/N 6735) with a dark blue label. 


for linearization. 

Until today, nobody seemed to be able 
to repeat the linearity adjustment of a 
Collins corrector stack PTO as it was 
performed in the factory. In contrast, the 
solution from Cosmos was suited to 
performing a non-factory alignment. 
Several reports deal with endpoint and/or 
linearity adjustment**®”. In this article, we 
presenta refined method for the endpoint 
adjustment and linearization of the Cosmos 
PTO using a jig with a counter for 
measurement of the VFO frequency, 
together with a multi-turn absolute rotary 
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encoder for the electronic measurement of 
the numeric value of the rotary angle of the 
PTO tuning shaft. 

Cosmos PTOs (Figure 2), with the light 
blue label, are later production runs as 
compared to those with a dark blue label?. 
They also differ in the tiny screws used for 
the linearity adjustment. The first version 
employed Bristol multiple-spline screws. 
The late version uses screws with slotted 
heads. Recently it has been discovered that 
Cosmos Industries also produced a version 
(type 136\283) for the R-390 (non-A)®. 
When equipped with the Cosmos PTO, a 
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linearization of a R-390 is well possible. 
Before describing the endpoint and 
linearization procedure, we at first present 
some little-known properties of the Cosmos 
PLO. 
Evaluation of Some Properties of the 
Cosmos PTO 


The Warm-Up Period 
There is considerable uncertainty about 
the warm-up period until the output 
frequency of the PTO becomes stable to +1 
Hz. Because the oven of the PTO should be 
switched off in a temperate climate, our 
measurements of the time-course of the 


PTO frequency are performed with the 
oven switch off. 

The PTOs under test are powered via an 
extension cord from the PTO supply ofan 
R-390A receiver, shown below in figure 3. 
First, the output voltage of the Cosmos 
PTO is measured (Tektronix TDS 210, see 
figure 3, #9) at the low and the high ends 
of the tuning range. At 2.455 MHz, the 
output of the PTO is 4.7 volts P-P, which 
at 3.455 MHz decreases to 4.2V P-P. 

The output frequency is measured with 
a counter having a resolution of 1 Hz 


(figure 3, #8), equipped with a custom- 
built 12-bit D/A converter. The analog 


Figure 3: Overall View of the Setup 


1: Gearbox 

2: Cosmos PTO Under Test 

3: Multi-turn Absolute 

4: Counter (Racal-dana 1992) 
5: Rotary Angle Display 

6: Fiber Optic Lighting (Schott) 
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7: Pan-Tilt-Zoom IP Camera 

8: Counter With D/A Converter 
Rotary Encoder 

9: Oscilloscope (Tektronix Tds 210) 
10: Chart Recorder (Gould Ta240) 
11: Signal Generator (Hp 8640b) 
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minimum of 
2,960,046 Hz and 
quickly turns into a fast 
rising period. About 
half an hour from the 


peed cese=r| 


ae _ 2960046 Hz. 


— @ constant Rentperature 20°C) | 


start, the rising wave 
flattens and after one 
hour reaches a slowly 
decreasing plateau that 
at its beginning is only 
about 3-4 Hz above 
the final frequency. 
The “sveady state 
(2,7607126 Fiz) is 


1: A:18@mVDC 


Figure 4: Time Course Plot of the Type 136-1 Cosmos 


PTO for the R-390A 


output, which represents the 12 least 
significant bits (range: 0-4,095 Hz), is 
connected to a chart recorder (figure 2, 
#10). 

In figure 4, a typical example of the time 
course is illustrated, before the frequency is 
settled. At the beginning of the 
measurement, the PTO frequency was set 
about the middle of the 1 MHz frequency 
range (2,455 kHz-— 3,455 kHz) when the 
recording started. 

From a high initial value the frequency 
decreases rapidly (within 5.8 min) to a 


oe 
Pa 


bee Collins ee 70H- A2 deriai 5955 
@ cobstant temperature 20 °c 


peed 
Sd oka 3 
i 


/ “ 
| FG i } 


reached 3 hours from 


The 


Lie, Uhistatts 
maximum detuning is 80 Hz. 


Conclusion 

For normal AM communications, ashort 
warm-up period is sufficient. Operation 
modes demanding highest stability (e.g. in 
RTTY installations) require at least 3 hours 
of warm-up time. 

For comparison, a Collins-made PTO 
was evaluated. The time course of the 
output frequency of this PTO type is quite 
different from the Cosmos model (see figure 
Di 

After the start, the curve shows a positive 
tendency, reaching a maximum of 


2,854,364 Hzafter 20 


minutes. This section 


is followed by a long 
lasting exponential de- 
eh ke || cline. Steady state 
oo Cea 268 Hz dy its 


reached after a warm- 


up period of 4¥2 hours. 
The maximum detun- 
ing is 138 Hz. 


It was discovered 


that the warm-up 


Figure 5: Time course Plot of the output frequency of period of the Cosmos 


a type 70H-12 Collins-built PTO for the R-390A 
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PTO is significantly 
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Figure 6: Plot shows the spectrum 
and spurious at the center frequency 
of the carrier from a Cosmos PTO 
(S/N 6535). Horizontal division = 
200 Hz; vertical scale = 10 dB, carrier 
frequency is 3,000,002 Hz. The 
highest spurious is at —84.61 dB. 


shorter than that of the Collins PTO. 

Frequency Spectrum of the Cosmos 

PTO 

Up to this day, spectral purity and low 
phase noise of any receiver VFO is a main 
request. In this respect, VFOs based on 
vacuum tubes show, by nature, better 
properties than the later designed free- 
running oscillators with transistors. Because 
we are not aware of published data, we 


START: 1@. GHz 
QUT (B>: 6. G@dBm ST: 40@sec 
HEEHI2Z0dBm RBWIikHz VUBW! 19@Hz 


Figure 7: Plotshows the fundamental 
wave and harmonics of a Cosmos 
PTO. Horizontal division = 2 kHz, 
vertical scale = 10 dB, start is 10.00 
Hz, fundamental with marker #1 is 
at 2,999,999 Hz. Marker #2 
is at the 4" harmonic =-44.72 dB. 
Markers are the dots at the top of 
each vertical line. 


examined the Cosmos PTO withaspectrum 
analyzer (Network/Spectrum analyzer, 
Anritsu MS420J). We present these data 
only in passing, because spectrum analysis 
is not the main objective of this report. 
The results illustrated in figures 6 and 7 
match well with a comparable signal from 
the HP-8640B signal generator, which is 
famous for its spectral purity. The 8640B 
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Figure 8: Plan of the Mechanical and Electrical Setup 
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COSMOS Bellows 
PTO 


Axle 


Mounting Worm Bellows Rotary 
Plate Gearbox Encoder 


Figure 9: The jig consists of the Cosmos PTO (S/N19023), a backlash-free 
gearbox, and the multi-turn, absolute rotary encoder. 


Figure 10: This is a detail view of the 
gearbox with the top cover removed. 
The worm gearbox (gear ratio is 6:1) 


encloses a backlash-free thru-axle. 
The gear is driven by hand. 


is item #11 in figure 2. 
Construction of the Test Jig 
Figure 9 depicts the basic arrangement 
of the mechanical components of the jig. 


There is provision to easily place different 
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[eae stut0” or.Programm 
yore” 
opt 


Figure 11: The Programmable Multi-Turn 
Absolute Rotary Encoder 

PTO models onto the mounting plate. The 
worm gearbox is positioned close to the 
rotary encoder, thus leaving plenty of space 
between the PTO and the gearbox. This 
facilitates the illumination of the PTO 
openings and the access to the endpoint 
and the linearity adjustment screws. 

The encoder CE-100-M (TR Electronic) 
is programmed to 4096 steps-per- 
revolution of the PTO shaft and 16 
revolutions. The output of the encoder is 
a digital code, parallel binary. 

This device has a resolution of 4096 
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steps-per-revolution. In our application, 
10 revolutions equal a frequency range of 
1 MHz. Thus, one revolution equals 100 
kHz. The resolution is 100 kHz/4,096 
steps = 24.4 Hz/step. 

The small crank knob drives the gear box 
by hand. The thru-axle of the gear box is 
connected to the shaft of the Cosmos PTO 
via the left bellows and to the shaft of the 
multi-turn absolute rotary encoder via the 
right bellows. There is no backlash between 
the Cosmos PTO and the multi-turn rotary 
encoder. The 16-bit binary output of the 
multi-turn rotary encoder is decoded in the 
decoding circuitry. The rotary angle is 
displayed with a 5-digit LED display 
(rotation angle display). Ten turns of the 
PTO shaft sum toa maximum rotary angle 
of 3,600 degrees giving a reading of 40,960 
steps on the LED display. The counter 
monitors the frequency of the Cosmos 
PPOs 

The frequency change of the PTO results 
froma change in the longitudinal position 
of a powdered iron core (figure 12, core 
member) moving inside of the main 
inductor. The rotation of the threaded part 
of the tuning shaft (figure 13A, the lead 
screw) is converted into an axial movement 
of the core member viaa threaded bushing. 
A guide-rail follower prevents angular 
movement. Ten turns of the PTO shaft 
cover a tuning range of exactly 1.000 MHz 
(2,455,000 Hz — 3,455,000 Hz). 

Elements converting the rotation of a 
lead screw via a threaded bushing into a 
linear movement are prone to backlash. 
The patent application of the Cosmos 
PTO% does not contain information about 
any anti-backlash fixture. The same holds 
true for the literature dealing with the 
innards of the Cosmos PTO*”. Therefore, 


we went on the search for it, and found it. 
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Figure 12, Top Right: Top View 
Inside of the of the Cosmos PTO 


The anti-backlash spring (figure 13 A, 
B) reduces the slop between the lead screw 
and the threaded bushing. The tension of 
the screw (i.e. the anti-backlash intensity) 
is adjustable by slight rotation of the 3-arm 
backlash spring. A fixing ring secures the 
setting with three small screws (figure 13A). 

The described anti-backlash adjustment 
can also be accomplished without removing 
the circular frame plate (see figure 12). 
Three holes in the circular frame plate 
allow access of a screwdriver to the three 
screws of the fixing ring. 

Backlash in the Cosmos PTO 

Using our jig, we have measured the 
backlash inherent in the tuning mechanism 
ofa Cosmos PTO, see table A. In the first 
run, we tuned the PTO to a frequency in 
the middle of the tuning range and made 
sure the tuning is always in the forward 
(FW) direction. We protocolled the 
frequency and the related angle of the 
tuning shaft. Thereafter we went about 
180 degrees further in the forward 
direction. Now we cautiously turned 
backwards (BW) to the noted rotation 
angle, always making sure not to change 
the tuning direction, and at the very same 
rotation angle noted the PTO frequency. 
With stepwise increasing frequencies by 


Figure 13, Bottom Right: Deep 
Inside The Cosmos PTO (Circular 


Frame Plate Removed) 

A) Conversion of the Lead Screw 
Rotation into the Linear Movement 
of the Tuning Slug 

B) Anti-Backlash Spring End-Point 
and Linearization Coils 
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| 
Reading Tew [kHz] | BW IkHz] | 
[1 2880.187[ 2880.308 
[2 | 2008287] 2005.36 
Bae ape WEES 
a aon 
ea 


-0.121 
-0.144 
-0.135 


2955.320 2955.475 -0.155 
2980.238 2980.389 -0.151 
Mean Deviation = -0.141 


Table A: Backlash of the tuning 


mechanism of a Cosmos PTO 


25 kHz, this procedure was repeated five 
times. Table A summarizes the results. 

In each run, we gota difference between 
approaching the rotary angle in the forward 
or the backward direction. The mean 
deviation amounted to 141 Hz. In 
consideration of the quantization error of 
the rotary encoder of 24.4 Hz, the evaluated 
PTO hasa backlash of 116.6 Hz. In order 
not to overburden our report, we did not 
systematically investigate the effect of the 
anti-backlash spring. 

Linearization of the Cosmos PTO 

In addition to the patent publication of 
Metzger & Goodman,?an excellent report 
by Jim Miller’ describes and illustrates the 
corrector disc mechanism of the Cosmos 
PTO in full detail. In short, the nonlinearity 
between frequency change and tuning shaft 
rotation of the PTO mainly results from (1) 
non-uniformity of the powdered iron core 
of the tuning slug, (2) imperfectly wound 
main tuning coil (reference figure 12), and 
deviations in the lead screw pitch (see figure 
13A). Acorrector disk (see figure 14, #42) 
acting on a linearization coil (see figure 
13B) compensates this nonlinearity. The 
main tuning shaft, via a 15:1 gear, drives 
the corrector disk, equipped with 48 tiny 
linearity adjustment screws, in a pattern 
shown in figure 14. 
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Figure 14: Transverse vertical section 
view through a Cosmos PTO at the 
level of the corrector disk, taken 
from the original “figure 4” of the 


patent specification’®. 


Linearity adjustment screws (#46 in 
figure 14) are arranged close to each other 
in a pattern on two different chosen 
diameters of the corrector disk (#42). Not 
all screws are drawn. 

Depending on how far the adjustment 
screws are screwed in, they protrude out on 
the back of the corrector disk and form a 
wavy surface containing the linearization 
information. An adjacent flexible ring 
continuously transfers this information 
onto the linearization coil via its spring- 
loaded coil and plunger. 

On the front of the Cosmos PTO, near 
the passage of the main tuning shaft, there 
are two openings closed with sealing screws. 
Behind are the adjustment screws for 
endpointand linearization. The endpoint 
adjustment capability, which is also present 
in the Collins-type PTO, serves to bring 
the tuning range exactly to 1000 kHz, 1.e., 
in exactly 10 turns of the tuning shaft from 
2455 kHz to 3455 kHz. At both ends of 
this range, plenty of over-travel exists. The 
endpoint adjustment has been described 
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Figure 15: Camera view at the linearization adjustment 
opening, showing three visible linearity adjustment 


SCrews. 


frequently *. Our jig eases this task even 
further and increases the accuracy of 
adjustment. Normally, the endpoint 
adjustment precedes the linearization 
adjustment. 

Figure 15 shows a view through the 


fm | linearization 
adjustment port onto 
three adjustment 
screws forming a 
triangle. The screws 
with slotted heads are 
staggered (see figure 
14). One outer screw is 
exactly located in the 
center of the opening. 
In this position, it acts 
viaa flexible ring on the 


plunger!!! of)'o the 


linearization coil 


beneath it. Turning the 
screw to the right 
decreases the frequency 
and vice versa. Turning 


the tuning shaft of the 
PTO by 90 degrees equals a frequency 


change of 25 kHz and brings the adjacent 
adjustment screw in the center of the 
opening, ready for adjustment. In summary, 
the whole tuning range of 1000 kHz is 
mapped onto 40 subsequent adjustment 
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Figure 16: Endpoint and Linearity Adjustment of a Cosmos PTO (S/N 6735) 
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screws, each 25 kHz apart. This way, the 

complete linearization process 1s 

accomplished in 40 steps of 25 kHz each. 
Results 

From anassortment of six aligned Cosmos 


Figure 17, Left, Cosmos PTO (S/N 


15197) Before and _ After 
Linearization: 

Panel A: after all adjusting screws 
had been turned fully 


counterclockwise they now were 
moved 2 turns clockwise, followed 
by the endpoint adjustment 

Panel B: sameas in panel A, but filled 
circles represent the action of 
linearization screws located on the 
inner perimeter, whereas open circles 
denote screws on the outer circle 


PTOs, two are shown by way of example. 
Figure 16 shows the result of the endpoint 
adjustment (filled circles). The maximum 
deviation occurs at a command value of 
3130.000 kHz. The measured value is 
3134.892 kHz, i.e., the PTO at that 
nominal frequency is 4.892 kHz off. 
Thereafter, the linearity adjustment is 
carried out. Sometimes we were not satisfied 
with the result and performed a second 
alignment pass. 


his ze 3 4 


SN 15197 
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PTO frequency [kHz] 
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Fig 18 
COSMOS PTO 136-1 
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Figure 18: Cosmos PTO, S/N 15197, with all adjusting screws having been 


turned 2 turns clockwise. 
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Figure 19: Plot shows the final result 
of two-pass linearization adjustment 
of Cosmos PTO, S/N 15197. 


The measurement points (open circles) 
demonstrate an acceptable result. 
Maximum deviation is 211 Hz (-22 Hzto 
+189 Hz). 

At the beginning of the linearization 
process there is no clue how deep the 
linearization screws are screwed into the 
corrector disk. The deeper they are, the 
more unwanted drag is produced. To 
circumvent this problem we used the 
following strategy. All linearization screws 
are backed off fully counterclockwise. 
Thereafter, all screws are turned one-or- 
two turns clockwise followed by the 
endpoint adjustment. Finally, the 
linearization step is carried out. Figure 17 
illustrates the first and last step of this 
approach. 

As expected, after all linearization screws 
Never been) backed , off fully 
counterclockwise the PTO frequency 
became too high. The following figures 18 
and 19 show the steps until the final 
linearization result (figure 17, the open 
circles) is achieved. 

A high magnification of the ordinate 
serves to demonstrate the limitations of the 
linearization adjustment. Maximum 
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deviation is 214 Hz (-136 Hz to +78 Hz). 
Asareminder, the limited resolution (24.4 
Hz) of the absolute rotary encoder 
contributes to the result. The example 
shows the maximum _ obtainable 
linearization success. Further linearization 
passes gave no better results. Using an 
identical scaling of the ordinate, the correct 
relation between the situation before and 


after linearization is shown in figure 17. 
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The Knight-Kit Star Roamer Shortwave Receiver 


By Jeff Covelli WA8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


The Knight-Kit Star Roamer is a 5-band 
shortwave kit that 
manufactured from 1963 to 1972 and was 
produced in two versions, the American 


receiver was 


version from 1963 anda later version made 
in Japan for Allied Radio with minor 
changes, as explained later. As seen in figure 
1, the Star Roamer certainly was an attractive 
package for a first-time buyer of a short 
wave receiver. You could buy it for $39.95 


or on payments of $5.00-per- month from 
Allied Radio. Many of the first-time buyers 
were kids with paper route money; | 
certainly had my eye on the Star Roamer, 
but ended up with the Heathkit GR-64 
receiver. The Star Roamer was my second 
choice at that time. In their catalog, Knight- 
Kit did what most manufactures did; they 
gave the new shortwave listener some 
incentive to purchase it with a package deal 
consisting of aS WL antenna that was 50 
feet of stranded copper antenna wire, two 
insulators, and 25 feet of lead-in, insulated 
wire for connection to your Star Roamer 
receiver for a price of $2.00 more. 


The sar Roamer 
BUILD IT. 


knight-kit 


SHORTWAVE KITS 


1.302 : 
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Puts the World at Your Fingertips 
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ALLIED RADIO CORPORATION ¢ CHICAGD 
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1.8 to 4.8 me 
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Rigaee 1: The Gone tiuel controls feothid enw right are banfléisread 
antenna trimmer, band switch, volume, sensitivity, and the main tuning. 


The Star Roamer was introduced during 1963 and production was moved to 
Japan for the later, rare version. Production ceased in 1972, but was followed 
by the Star Roamer II that was an all solid-state kit version with the same 
basic performance and features. It was only made for one year and is rare. 
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The name “Star Roamer” for this receiver 
had something to do with the circa-1960s’ 
space race, just like car names, TV shows, 
etc. It certainly was an appropriate name at 
the time. 

Versions 

Figures 2 and 3 show that the American 
version has “Allied Radio” printed on the 
lower right side of the front panel and the 
one made in Japan does not show the Allied 
Radio logo anywhere on the front panel. 
The S-meters on both are the same size, 154 
inches wide (See Figures 4 and 5), but the 
scales are different. The American version 
has S-9 in the middle of the scale and it 
looks wider. S-7 is in the middle for the one 
made in Japan. There are also some circuit 
changes that I'll cover later. The colors are 
very close for both units, a black front panel 
and cabinet. 

Recently, I had a chance to use the 
American version from my friend John 
(KB3H) who built his in 1963 as a kid 
coming up in ham radio. It needed a little 
work with new replacement filter capacitors, 
one diode, and some rewiring, plus, I had 
a great time comparing both receivers side- 
by-side. 

Circuit Description 

The Star Roamer uses a 4-tube 
superheterodyne design that also includes 
a fused power transformer. The fuse was 
notacommon item at that time. Having the 
power transformer fused provides a safety 
factor because the line current is off of the 
chassis, and it also protects the operator 
from getting shocked. 

ier manufacturers; ‘suchas 
Hallicrafters with their S-120, were still 
using a 4-tube design with series-string 
tube filaments tied toa 115 VAC source. 
They could then light the filaments and 
make high B+ voltage by directly rectifying 
the 115 VAC line voltage. 
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American Version. 


ALLIED RADIO CORPORATION * CHICAGO 


Figure 2: The American Version 


SENSITIVITY 


Figure 4: The Early US Production 
S-Meter Style 


Figure 5: The Later Japanese S-Meter 
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Figure 6, Left: Complete Schematic of the 
Later Production Japanese Version 


In figure 6, the schematic shows the tube 
lineup to be a GBE6 mixer / converter, 
which develops the 455 kHz IF. That is 
then amplified bya GHR6 in the 455 kHz 
IF stage. The IF goes toa silicon diode for 
detection and recovered audio is sent toa 
12AX7 first-audio amplifier. The final 
audio amplifier isa 6AK6 — ora GARS in 
the later Japanese version. On the front 
panel there are automatic noise limiter 
(ANL) and automatic gain control (AGC) 
switches. AGC is sometimes called 
“automatic volume control” or “AVC.” 

Figure 7 shows the back panel, where 
there are code-key terminals to be used for 
CW practice. The code key interrupts the 
audio output to the speaker. When a strong 
station is tuned in and the sensitivity control 
is turned up for a beat tone, then the CW 
key could be used to practice CW for that 


= 
ee. 


st-Ban 


Sesss 


novice license. The sensitivity control 
actually turns V-2 into an oscillator for SSB 
and CW signal detection. 

There is also a ferrite loop antenna used 
for the medium wave (MW) broadcast 
band. The regular HF antenna terminals 
are not tied to this antenna, which makes it 
difficult to use an outside antenna for the 
broadcast band. It has fairly weak MW 
sensitivity unless you make a modification. 

The receiver covers 5-bands from 200 
kHz to 30 MHz, with sensitivity of 10 
microvolts and selectivity of 8 kHz wide. 
The4 inch speaker is built inand is mounted 
on the right side. It sounds very good for 
that size. The dial is 7-2 inches wide. The 
dial and the S-meter are both illuminated 
with dial lamps. 

Bringing Star Roamer to Life 

The Star Roamer receiver I acquired is the 
later Japanese version. The dial pointer was 
not the original red type. Someone tried to 


add one with a solid-silver wire hanging 


== SSS 


Figure 7: The Star Roamer’s Rear Panel and Connectors 
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down. I first wanted to fix it as-is, but it 
needed more work, such as new filter 
capacitors, a new rectifier diode, and some 
resistors to get the voltages up to factory 
specs according to the later manual. 

I started from scratch with a nice red dial 
pointer that is used ina Drake 2-C receiver. 
I made up a number 16 copper wire and 
bent it into shape to hold the new red 
pointer and used new dial string to make 
the Star Roamer complete and as close to 


SSSS5 = SSS SSS 


Figure 8: Close-Up View of the New Pointer and Dial String 


stock as possible, see figures 7 and 8. 

In Figure 9 you will see something most 
folks don’t know about. In each kit Knight- 
Kit and Heathkit provided a “nut-starter” 
as part of their hardware installation and 
this was invaluable to build their kits. You 
would lay the nut ona flat surface and pick 
it up with the nut starter, which held it 
solid while you put it on the mating screw 
during assembly. Whata simple tool it was 
to help assemble your kit! I have many of 


=] 
SSS) 


Figure 9: Both Heathkit and Knight-Kit included nut starters in the box. 
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Figure 10: American Version Filter Capacitor and Selenium Diode Rectifier 
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Figure 11: V2 IF Amp in the American-Made Version 
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Figure 12: Under-Chassis View of the Japanese Version 
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Figure 13: The V-2 Schematic of the Japanese Version Using a GHRG 
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these nut-starters from 50 years of building 
kits. The original Knight-Kit tool is the 
hardest one to find. 

Figure 10, the bottom of the chassis, 
shows the American version with American- 
type parts used. Compare this to figure 12, 
which shows the Japanese version and their 
parts, but the performance between the 
two was very close to being the same. 

Figures 11 and 13 show how V-2 is 
wired differently, but it seems the sensitivity 
control did work a little better in the later 
version for SSB and CW. Adjusting the 
antenna trimmer off-peak will help reduce 
overload from strong signals, while using 
the sensitivity control for detecting 
sideband and CW. This receiver was made 
for AM reception primarily and it did not 
havea product detector for SSB/CW, as was 
done in higher priced receivers. The 
sensitivity control, when turned up just a 
little on AM, can also improve selectivity 
and at the same time it will improve 
reception. 

After all the reworking and cleaning of 
the receiver was done, I did the complete 
alignment and, for the heck of it, actually 
used the tracking generator to see how the 
455 kHz IF came out. It looked good in 
spite of the fact it was a single-stage IF 
amplifier. 

The RF alignment went well, with no 
major problems. Band 1, covering the 200 
to 400 kHz band (VLF) is not very hot, but 
bands 3 and 4 are good, with band 5 just 
average for this receiver. I have an Ameco 
PT-3 preamp and use it at times. It certainly 
brings life to bands 3, 4, and 5! 

Operation 

I have the Star Roamer next to my 
Heathtkit GR-64 that I built in 1964, 
along with many others in my shortwave 
listening post. It was just redone recently 
on my 50th anniversary of becoming a 
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ham. I use a Stridsberg Engineering’ 
multicoupler to feed all these receivers, and 
Ameco? and Palstar preamps that have a 
magnetic loop. These, and other antennas, 
make ita fun time listening to all at once or 
just picking out one to listen to. I find the 
Star Roamer to have a nice, full-audio 
sound coming out of the side speaker, 
much nicer than the Heathkit GR-64 and 
Hallicrafters S-120 of the same early 1960's 
era. After 50 years of collecting all the 
expensive gear, these little SWL receivers 
are just as much fun to listening to. 


Footnotes: 

1. Stridsberg Engineering, LLC 
354 Albert Avenue 
Shreveport, LA 71105 

Phone: 318-861-0660 

email: stridsberg@bellsouth.net 


2. Ameco Corporation 

253 Collins Avenue 
Williston Park, NY 11596 
Phone: 516-248-7330 
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The Heathkit AC-1 Antenna Coupler: 
Restoring a Classic 


By David W. Ishmael, WAG6VVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714- 573-0901 


daveishmael@cox.net 


After rebuilding my 2" Heathkit AT-1 
transmitter (published in ER #319, 
December 2015, Revisiting a Classic: The 
Heathkit AT-1 4-Band 25-Watt Amateur 
Radio CW Transmitter), 1 quickly 
rediscovered that its link-coupled output 
design really needed an antenna tuner to 
maximize its performance. What better 
antenna tuner to use than the Heathkit 


AC-1? 

The Model AC-1 antenna coupler was 
designed specifically to match the AT-1’s 
link-coupled output to long-wire antennas, 
and will handle an input power up to 75 
watts. [he AC-1 incorporated a low-pass 
filter that cut offat 36 MHz to reduce TVI- 
causing harmonics, plus an L-type 
matching network using a tapped inductor 
(“COARSE”) anda variable 250 puftuning 
capacitor (“FINE”) on its output. The 
long-wire antenna is connected to the 
solitary ceramic feedthrough on the AC-1’s 
front panel. The AC-1 is housed ina 8" W 
x 4-7/8"D x 4-3/8"H enclosure, not 


THE HEATH COMPANY 


INDICATOR 


— HeathAit 
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MODEL AC-1 
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Figure 1: This is the front panel of my partially rebuilt Heathkit AC-1 
antenna coupler. The front panel hardware was changed to 8-32 x 3/8" (see 
text). A previous owner had changed the ceramic feed-through to an SO-239 
coax connector and it was very well done. 
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counting knobs, SO-239 connector and 
feet. The AC-1 was described as “new” in 
the Heathkit 1954 Spring Flyer (March 1 
to May 31) and sold for $14.50. My 
original Heathkit AC-1 manual is dated 3/ 
10/54, corresponding to the AC-1’s spring 
release, so the AC-1 was released about a 
year after the AT-1. 

Like the AT-1, I don’t consider the AC- 
| “rare.” Having said that, in collecting 
eBay photos of the AC-1 over the years, my 
biggest single concern was its 5 position 
ceramic switch. Most photos revealed that 
the switch terminations from the self- 
supported coil were heavily blobbed with 
solder and that the solder could have easily 
wicked down into the contact area of that 
particular position. To say I was “wary” 
would be an understatement, as I had no 
desire to replace that switch. 

Well, after I finished my AT-1, and 
determined that I needed an antenna tuner, 
I started looking for an AC-1 via eBay. I 
found one about three months later, but I 
ignored all my “rules” in purchasing it. The 
auction only had low-resolution photos 
and none of the inside. The ceramic feed- 
through on the front panel had been 
replaced with an SO-239 connector. But 
its $30 buy-it-now price was just too 


attractive to ignore, so, crossing my fingers 
— I bought it. 

As received, the AC-1 was packaged very 
well. Its condition appeared to be as-found 
and “dirty.” I removed it from its cabinet 
and cleaned the cabinet in hot soapy water 
and that “ugly duckling” looked pretty 
darn good after a thorough cleaning! The 
AC-1’s front panel was cleaned along with 
its knobs, and it also came out looking 
nearly pristine. I was feeling pretty good at 
this point. 

The AC-1’s coil is an unknown 
Miniductor stock, 1 inch diameter, 2-5/8- 
inches long, with 18 turns-per-inch anda 
total of 47 turns tapped at 3, 10, 22, and 
40 turns. The maximum inductance is 
approximately 17 pHy. The coil was “ugly” 
but the terminations to the switch looked 
pretty good. The “FINE” tuning capacitor 
was a Bud 250 ppf variable with 22 stator 
and 21 rotor plates and date-coded 654. 
The wiring of the low-pass filter was about 
the best I’ve seen. The installation of the 
front panel’s SO-239 connector was very 
well done. 

So, at this point I did a partial rebuild: 

¢ The low-pass filter was left as-is. 

¢ The Bud variable capacitor was 
removed and thoroughly cleaned in an 


new Weathhel 


ANTENNA COUPLER KIT 


Designed especially for the Heathkit AT-1 Trans- 
mitter or any comparable amateur transmitter. Model 
AC-1 Antenna Coupler will handle power up to 75 
watts at its 52 ohm coaxial input. Matches a wide 
range of antenna impedances with its L type tuning 
network and neon indicator. A tapped inductance 


provides coarse adjustment and a transmitting type 5 
Rapals pitted avs it ject oc or the pore MODEL AC-1 

ode -1 is complete with a 3 section low pass 
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a simple end fed Hertz type antenna and will operate 
on the 10 through 80 meter bands. 


Figure 2: The Ad from the Heathkit 1954 Spring Flyer 
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alcohol bath. Fine steel wool was used to 
buff up some of the exterior metal. It was 
reinstalled with new front panel hardware. 
I installed the knob to indicate “O” with 
minimum capacitance. 

¢ The coil was removed along with the 5- 
position switch. The switch terminals were 
cleaned up and the switch cleaned in an 
alcohol bath. After it was dried, the contacts 
were cleaned with DeoxIT D5 and it was 
reinstalled with new front panel hardware. 

¢ The knobs were cleaned. 

¢ I didn’t care for the self-supporting 
coil, so I drilled two additional 6-32 
clearance holes in the side panel, adjacent 
to the switch, and mounted two 3/8" long 
x 3/8" diameter ceramic spacers, 3 inches 
apart to solidly mount the coil. I used 
several small solder lugs to facilitate the 


wiring. 

¢ I “tossed” the original coil and replaced 
it with an Air-Dux 816S coil, 1" diameter 
and 3" long, having 16 turns-per-inch 
(similar to B&¢W Miniductor 3015). lused 
the same taps as the original coil, but used 
20 AWG stranded insulated wire to connect 
the taps to the switch. I also rotated the new 
coil 180 degrees to simplify the wiring. 

¢ I wrestled with the notion of replacing 
the SO-239 connector with a ceramic feed- 
through insulator, similar to the original. I 
could have easily mounted a small piece 
of printed circuit board material using the 
four existing pieces of 4-40 hardware and 
then installed the ceramic feed-through, 
butat the end of the day I actually preferred 
the SO-239. 


Figure 3: The new Air Dux P/N 8168S coil is installed on two new 3/8" x 3/ 
8" 6-32 threaded ceramic standoffs. The coil is full-length 3" with 48 turns 
and tapped at 3, 10, 22, and 40 turns, the same as the original. 
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¢ The connections from the Bud variable 
cap to the switch and the SO-239 connector 
used solid, 16 gauge tinned buss wire. The 
connection to the SO-239 was spaced so 
that there was a good contact with the NE- 
51 bulb mounted through a rubber 
grommet in the front panel. 

¢ In reassembling the partially rebuilt 
AC-1, I discovered that half the front panel 
holes in the cabinet were stripped. They 
were stripped so badly that even using 
larger #8 self-tapping hardware didn’t 
work. So, I tapped them for 8-32 screws 
and that seemed to work OK. However, 
that meant opening up the holes in the 


Figure 4: Close-up of the Replacement Air-Dux Coil 


front panel just a “tad” 
using an 11/64" drill. 
Results 

So, how does it work? 
Using a Daiwa CN-801 
cross-needle SWR and 
power meter on its 20 
watt range, I connected 
the CN-801 to the 
dipole and adjusted the 
AT-1 at 3.710 MHz for 


maximum 


output 
power. All connections 
were made using RG- 
8/U and RG-58/U coaxial cable. 

¢ Without the AC-1, the output power 
was 7.9 watts at an indicated plate current 
of 44 mA. The reflected power was 4 watts 
and the indicated SWR was off-the-scale! 

¢ Inserting the AC-1, I adjusted the AT- 
1 for maximum output power, while 
adjusting the AC-1 for minimum SWR, 
starting with the “COARSE” switch at 1 
(minimum inductance) and the “FINE” at 
0 (minimum capacity). Maximum power 
was 6.4 watts at an indicated plate current 
of 60 mA ata “COARSE?” setting of 2 and 
a “FINE” setting of zero. The reflected 


power was 0.4 watts and the indicated 
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Figure 5: Heathkit AC-1 Schematic 
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SWR was 1.7:1. It should be noted that 
position 1 of the “COARSE” switch is 
actually the 3-turn tap on the inductor, 
and not straight-through. 

¢ A “modern” version of the AC-1, but 
without the low-pass filter, is the MFJ 
16010, an L-type antenna tuner. The 
16010 uses a 12-position toroidal-inductor 
(““INDUCTANCE?”) against a 324 upf 
variable capacitor (“CAPACITANCE”) 
and will handle input powers to 200 watts. 
Replacing the AC-1 with the 16010, 
maximum power was 5.7 watts. The 
reflected power was zero and the indicated 
SWR was 1:1. The switch positions of the 
16010 are not numbered so you have to 
remember that the minimum inductance is 
when the knob is straight up, increasing as 
the knob is turned counter-clockwise and 
that the variable capacitor is at maximum 
capacitance when the knob is pointing to 
the left, decreasing as the knob is turned 
clockwise (Note: Recently manufactured 
16010s have changed the front panel 
silkscreen. The “INDUCTANCE?” switch 
positions are now labeled A-L in a clockwise 
direction, and the “CAPACITANCE” 
range is now 0-10, also in a clockwise 
direction). At minimum SWR, the 
“INDUCTANCE?” switch was 6 positions 
CCW from straight up, and 
“CAPACITANCE” was minimum. When 
the “INDUCTANCE’ is straight up, the 
16010 is straight-through, with just the 
capacitor to ground. 

Not surprisingly, running the same 
sequence as above on 40 meters, using a 
3.510 MHz crystal that the AT-1 doubles 
to 7.020 MHz, the output powers are 
higher: 

e Without the tuner, the output power 
was 25 watts at an indicated plate current 
of 70 mA. The reflected power was 13 
watts and the indicated SWR was off-the- 


scale. 
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¢ Inserting the AC-1 and tuning for 
minimum SWR, the output power was 9.1 
watts, and the SWR 1.7:1. 

¢ Inserting the 16010 and tuning for 
minimum SWR, the output power was 
10.1 watts and the SWR 1.2:1. 

Incidentally, at these power levels the 
AC-1’s NE-51 neon lamp never lit, so it’s 
pretty much useless as a tuning indicator. 

The bottom line is that you really need 
an antenna tuner to minimize the SWRand 
maximize the performance of the link- 
coupled AT-1. While the AC-1 certainly 
satisfies that requirement, if you can 
“tolerate” using the more “modern” 16010 
with your AT-1 as opposed to the more 
“vintage”— and matching — AC-1, the 
16010 is the clear winner with its 12 
position inductance selection, vs. the AC- 
1’s 5 position selection, and they are less 
expensive via eBay. 

Personally, I’m going to keep the AC-1 
as a companion to the AT-1. Send me an 
email and I will send youa scanned copy of 
the AC-1 manual (4MB) and the 
corresponding pictorials (1 MB). 

Notes and References: 

1. David W. Ishmael, WAGVVL, 
Revisiting a Classic: The Heathkit AT-1 4- 
Band 25-Watt Amateur Radio CW 
Transmitter, Electric Radio #319, Dec. 
2015, pgs. 8-16. 

2. MF]-16010 Random Wire Antenna 
Tuner. Vhis short-form instruction sheet is 
available on-line at mfjenterprises.com 

3. Bob Eckweiler, AF6C, The Heath AC- 
1 Antenna Coupler, Heathkit of the Month 
#13 - AC-1 Antenna Coupler, 2008, 
OCARC. I found this on-line. 

4. The original AC-1 coil may have been 
a Polycoil P/N via the Polyphase Instrument 
Co. in Bridgeport, PA. 
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A Letter to the Editor of ER: 
By Dick Foster W5TA 


AM BC Band Broadcaster Recollections 


The article A Screen Modulated Broadcast 
Band or Ham QRP Transmitter by Phil 
Legate, ACWOB, in the January 2016 
issue of ER brought back a lot of memories 
of my early teen years before | got my ham 
license. I did a lot of tinkering with 
electronics. To encourage me, neighbors 
and others gave me non-working radios 
and T'V sets. A lot of the radios were the 
“All American Five.” The failures were 
often fixable; just bad tubes or dried out 
electrolytics. With help from the ARRL 
Radio Amateur’s Handbook and several 
Popular Electronics magazine articles, | 
figured out how to modify an All American 
Five into a flea power broadcast band 
transmitter. I learned that the mixer 
oscillator tuned 455 kilohertz above the 
receiver range. So, without modification, 
that gave me a VFO from 1,005 kHz to 
2,055 kHz. Putting the 365 pF loop 
antenna tuning capacitor in parallel with 
the VFO capacitor dropped the oscillator 
range so that it nearly covered the whole 
550 to 1,600 kHz broadcast band. Now, 
many years later, I do not recall how I 
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modulated the rig or whether a “final 
amplifier” was employed. No doubt the 
modulation was an interesting combination 
of AM and FM, butit was copyable on any 
AM receiver. A major breakthrough for me 
in that era was a Popular Electronics article 
on microphones. I learned that any 
permanent magnet loudspeaker could be 
used as a dynamic microphone. The audio 
power amplifier to speaker matching 
transformer was used to step the 8 ohm 
speaker impedance to something more 
compatible with the grid of the audio 
preamp triode. I learned a good entry point 
for audio was the “hot” (not the grounded) 
end of the volume control. The antenna 
was arandom wire neither tuned nor loaded. 
The range of these “broadcasters” (they 
don’t deserve to be called transmitters) was 
abouta block. I loaned one toa friend who 
lived across the road from our home fora 
few years. We often had “QSOs” after 
school. For another friend, I tied in a 
phonograph and he played DJ fora while, 
but I don’t believe he had any listeners. It 
was a lot of fun, a good learning experience, 
and a helpful stepping stone on my way to 
a career anda ham ticket which I passed at 
age 15 and have held ever since. Thanks for 
bringing back the memories. 


ER 
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Low Tech Fabrication of a Socket 
for a Unique Military Plug 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Background 

Recently I had to make a field-expedient 
repair to my Navy LM-13 heterodyne 
frequency meter. In the LM, choke 
coupling is used to couple the audio beat 
note that is generated in the detector to the 
following audio-amplifier stage. The choke 
(a 600 Henry unit) had failed-open and I 
ended up replacing it with an 82k resistor. 
The idea of using resistors to replace open 
transformer windings is familiar to collectors 
of 1920’s vintage battery sets, but probably 
less so to those interested in later equipment. 
Battery sets almost always use transformer 
coupling between audio stages, and open 
windings in the transformers area common 
problem. When a winding is open you can 
use two resistors and a coupling capacitor to 
convert the stage from transformer to 
“tésistance’ "coupling: When) ‘Mo 
replacement transformer is available, this 
approach (leaving the bad transformer in 
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place) is the usual solution. This is 
essentially what I did with the LM, although 
with choke instead of transformer coupling 
only one added resistor (and no coupling 
capacitor) is required. The repair worked 
well enough that I wanted to compare the 
resulting audio output with that from an 
unmodified LM. 
The Connector 

I had discussed all of this with Ted 
Young (W3P WW), net control for the East 
Coast Old Military Radio Net, and he 
kindly sent me a spare LM from his 
stockroom so that I could carry out some 
side-by-side comparison tests with my LM. 
It turned out that the LM that Ted sent me 
is an earlier model that has a different 
power connector than the one on mine. | 
wanted to be able to use the earlier LM with 
my power supply, and that required making 
a new power supply cable with a different 
connector at the LM end. The plug on 
Ted’s LM uses four banana pins in a non- 
standard layout. I got started by digging 
through my junk boxes and found three 
threaded pieces (shown in figure 1, from 
disassembled banana-type binding posts) 
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that would fit the LM 
pins. They gave me the 
idea that I used in 
making the connector. 
It occurred to me that I 
could install the 
threaded parts on the 


LM banana pins (See 
figure 2) and then wind 
dial cord (or other 
sewing material) 
around them, using the 
threads to space the dial 
cord. The dial cord 


would serve as the 


AQUA 


support fora first layer 


% 


~—— 41 ofepoxy. Thisisshown 
in figure 3. I could then 
a ao add more layers of 
iF im, epoxy until I hada solid 


connector. I used J-B 
“KwikWeld” = (six 


minute) epoxy because 


Figure 1: Here are the four pin connector with the three 
threaded binding post parts. The fourth part was cut 
from a binding post like the one in the photograph. 


itis harder and stronger 
than regular fast-setting 
epoxy. I made the 
fourth banana plug by 
cutting apart another 
binding post. It had a 
sierter®,/itheeaded 
portion but it worked 
OK. 

It turned out that the 
approach worked 
beautifully. Before | 
started I was careful to 


Figure 2: The four 
binding post parts 
have been installed 
on the LM pins and 
are ready for dial 


cord. 
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apply a little silicone grease to the LM 
banana pins to prevent any errant epoxy 
from adhering to them. It took three or four 


successive layers of epoxy to build up the 


Figure 3: The parts have been 
wrapped with black dial cord. Note 
that the cord is space-wound to use 
approximately every other thread. 
This forms a skeleton on which the 


epoxy will be applied. 


| 


Figure 4, The Completed Connector: 
About four applications of epoxy 
were required to produce this result. 
I got so involved with mixing and 
applying epoxy that I forgot to take 
any intermediate photographs! 
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outside of the connector and to fill the 


interior. I got good “before” and “finished” 
photographs but I was so intent on mixing 
and applying the successive epoxy layers 
that I forgot to get any intermediate shots. 
KwikWeld works well because its short set 
time means that you can apply multiple 
layers about as quickly as you can mix them, 
so the time from start to finish in makinga 
connector is minimal. Mine took about 20 
minutes. I applied a final “finish” coat to 
the outside of the connector. A nice feature 
of quick-setting epoxies is that as they 
begin to set youcan mold and smooth them 
into shape. I did that with the connector by 
wetting my fingers and smoothing its outer 
surface until I was happy with it. I let the 
connector sit overnight before soldering 
the cable because, although the epoxy sets 
quickly, it does take several hours to fully 


cure. The high temperature of soldering 


appears to have no effect on the Kwik Weld. 
Making a connector this way is an ideal 
approach because it does not require any 
special equipment or any skill, and there is 
nothing to measure or align because the 
existing pins do that work for you. This 
technique should be usable in making other 
connectors. The later LMs use a five pin 
connector and a plug for them could be 
made just as easily. Where smaller pins, a 
large number of pins, or central pins are 
involved this approach or some variation of 
it might well be usable. The threads on the 
parts I used gave me the idea for using dial 
cord, but while the threads do make things 
easier they are not necessary for the 
technique to work. I like both the simplicity 
of making a connector this way and the fact 
that I can refer to it as a “carbon-fiber 
composite,” albeit an ultra low-tech one! 


ER 
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- AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 

Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 

summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, OSX K®O}J 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
“75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 

| ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Aréa 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late “50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8SECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3P'WW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

‘Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBGOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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The Very Rare LTV G-187 Special Purpose VHF 
Receiver 
Part 1: General Description and Some Restoration Steps 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


The LTV G-187 is a special-purpose 
VHF Receiver that covers 55-260 MHz in 
one band. It was designed mainly for 
airborne surveillance and direction-finding. 

It employs both miniature tubes and 
nuvistors and it is provided with two 
discrete tuners (both driven by the same 
tuning knob) that make use of acommon 
local oscillator. This receiver is a very rare 
item and I was fortunate enough to locate 
one for my collection. 

When the G-187 arrived it was not in 
good condition, due to some overheating 
of the mains transformer. A sea of black tar 
had invaded the top chassis and it required 
much elbow grease for a complete removal: 
but I guess the game was worth the candle. 

Now my G-187 is the subject of a 
restoration project (including some 
completely reversible mods) that is still in 
progress and that will be described later. 

Let’s start with some notes about the 
manufacturer of this radio and a brief 
description of this very interesting device. 

The LTV (Ling-Temco-Vought) 
Company ' 

Ling-Temco-Vought was an airplane 
manufacturer that built some of the 
specialized planes used for government/ 
military surveillance and signal intelligence 
missions. They really didn’t produce any 
electronic device and always subcontracted 
the construction of the radios to specialized 
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companies, so all the sets marked “LTV” 
actually. made. im byaihGa 
(Communication Electronics Inc.), Collins, 
Nems-Clarke or else Watkins-Johnson. 

Due to small production numbers and 
their being highly classified units, the 
availability of LTV sets on the surplus 
market is very scarce. These radios are very 
rare, but from time-to-time something 
appears out of the darkness. 

Obviously, any documentation about 
LTV radios is extremely scarce and almost 
impossible to find, with the exception of 
some documents concerning a few models, 


were 


or documents related to similar CEI, Nems- 
Clarke or Watkins-Johnson products, 
where the LTV sets derived. 

The most known LTV units are: 

¢° The G-133F (a repackaged and 
modified Collins 51S-1 receiver including 
a LF converter, 0.2-30 MHz coverage); 

¢ The G-175/X series of receivers (30 to 
60, 30 to 90, or 60 to 260 MHz coverage 
depending upon the version, most models 
derived from some CEI or Watkins- 
Johnson receivers); 

e The G-166/X series of receivers (220 
to 1,000 MHz coverage depending upon 
the version and derived from CEI or Nems- 
Clarke receivers); 

¢ The G917-1 demodulator (0-1,600 
kHz coverage with various modes and 
bandwidths, directly derived from the 
Watkins-Johnson DMS-105A-2 model). 

All the LTV units have their front panels 
covered with black-painted Plexiglas sheets, 
and a number of Grimes aircraft lights, 
externally powered by 28 V that provide 
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illumination. The visual effect of the 
lighting is very impressive in a darkened 
place, but the downside 1s that the black 
paint over the Plexiglas panels shows any 
defects when backlit. 
Equipment Description 

The Model G-187 Special Purpose 
Receiver (Figure 1) has been specifically 
designed to meet the requirements of a 
highly stable, extremely sensitive, AM-FM 
receiver for critical application in the 55 to 
260 Mc range. This radio is not similar to 
most of the other LTV units, as its structure 
is unique and it does not derive directly 
from any other “regular” model, even ifone 
of the two G-187 RF tuners and a few other 
parts are common to the Nems-Clarke 
“1200 Series” receivers. No previous CEI 
or Nems-Clarke receiver had been equipped 
with two discrete tuners and with master 
and slave IF channels. 

The radio has a self-contained power 
supply and is capable of operation froma 
power source of 115 Volts AC +10%, 50 
to 60 Hz +5%. 

The particular features of the G-187 
receiver, aside from the above mentioned 


twin-tuner structure, include the 


following: a dual-IF channel system for 
each of the two selectable bandwidths; a 
carrier operated relay (COR) that may be 
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Figure 1: The Front 
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Panel of the LTV G-187 Receiver 


used to control auxiliary equipment; an 
audio squelch with adjustable threshold; 
PM and AM reception at very low distortion 
with IF bandwidths of 200 or 40 kHz; a 
separate high-quality 600 ohm audio 
output; a video output anda special control 
signal output for direction-finding 
purposes. 

The radio is 7" high by 19" wide by 19- 
7/8" deep and it weighs approximately 40 
pounds. Panel and chassis are of aluminum 
construction. The panel is designed for an 
aeronautical-type rack mounting, although 
the receiver is equipped with dust covers 
and side panels and may be used 
independently on a shelf or table. 

The set uses single-conversion (with an 
IF frequency of 21.4 MHz) for the 200 
kHz bandwidth (AM or FM modes) and 
double-conversion (IF frequencies: 21.4 
and 2.5 MHz) for the 40 kHz bandwidth 
(AM of FM modes). 

The two bandwidth values are obtained 
through separate IF channels (in the 21.4 
MHz/200 kHz BW channel miniature 
vacuum tubes are employed, the 2.5 MHz/ 
40 kHz BW channel makes use of nuvistors 
instead); selection is made by properly 
switching the HV supply to the involved 
subchassis. 
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Both) jurhe site 
amplifiers are “doubled 
units” (one section is 
fed by the “master” RF 
tuner and the other one 
by ithe) “shawe? RF 
Tuner, so there are four 
IF channels total in the 
receiver). 

For each mode and 
bandwidth, the 
“master” RF-IF 
channel provides to the 
signal treatment and 


intelligence, while the 
“slave” RF-IF channel 
produces — special 
outputs (suitable for 
direction 
purposes) and is also 
used for driving the 


finding 


signal strength meter 
and for AGC. 

Please notice that 
neither the 200 kHz 
BW IF channels nor 
the 40 kHz BW ones 
make use of filters of any kind other than 
conventional L-C types, so as to not alter 
the signal phase coherence. This is a 
mandatory requisite in any direction 
finding device, do you remember the 
differences between an R-390A and an R- 
729% 

The receiver is provided with two discrete 
RF inputs (one for each tuner, as two 
antennas are required for diversity/direction 
finding purposes). The two RF tuners are 
identical to each other but for the oscillator 
circuit (a common oscillator stage is 
employed for both the mixers and it is 
allocated in the “Master Tuner”); both of 
them make use of a 4-section Mallory 
“Inductuner” each?. 
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Figure 2: Here is the G-187 chassis, viewing from the 
top (after some cleaning of the black tar that had 
invaded the power supply section of the radio). Please 
notice the two large motors for the blowers that 
provide cooling for the 416-B tubes. 


These RF tuners are designed to produce 
the lowest possible noise figure consistent 
with the type tube used, which isa Western 
Electric 416B acting as first RF amplifier. 
The 416B was one of the best performing 
VHF tubes available in the 1960s. The RF 
tuners havea practical structure capable of 
tuning 55 to 260 Mc with reasonably 
uniform performance over the band; they 
derive directly from the tuners that Nems- 
Clarke used in their 1302 and 1502 
receivers. 

In order to dissipate the large amount of 
heat produced by the 416B tubes, a blower 
(driven bya 117 VAC motor) isemployed 
in each tuner; unfortunately this cooling 
system generates much mechanical noise 
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Figure 3: Visible in this picture of the bottom of the receiver (with all the 
covers removed) are both tuners, the 200 kHz bandwidth IF strip, and the 
component board mounted in the back of the unit. 


and makes the phones reception almost 
mandatory with this radio (Figure 2). 

The tuning dial on the G-187 receiver 
series is aspiral scale, printed on 1/8" thick 
translucent plastic disk illuminated from 
behind. A small, crescent-shaped window 
mask, sliding vertically, tracks each spiral, 
showing the relevant frequency as the radio 
is tuned. This dial mechanism isa common 
item in many Nems-Clarke and CEI 
equipments. 

All the receiver circuits are built as 
completely shielded subassemblies with 
most of the audio and video components 
mounted ona single terminal board on the 
underside of the main chassis. 

The G-187 receiver is not intended for 
CW/SSB reception and so it is not equipped 
with a BFO. 

It is also worth mentioning that the 
audio output of the G-187 receiver is of a 
very low level; for sure, this receiver requires 
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phones oran external audio amplifier and 
a good speaker because of the noise 
produced by the two blower motors. 

As shown in figures 2 and 3, the two RF 
tuners are located in the center of the G- 
187 chassis, while the “double-channel” 
200 kHz BW/21.4 MHz strip is placed 
near the left side of the receiver. The 
“double-channel” 40 kHz BW/2.5 MHz 
IF subchassis, using nuvistors, is directly 
fastened just to the left side panel of the 
receiver by three half-turn screws. 

Near the rear panel of the unit are located 
the video, audio, squelch and COR circuits, 
while the power supply circuits are located 
in the right side of the main chassis instead. 

All the connections between subchassis 
are made by coaxial cables or color-coded 
single wires. 

A Short Circuit Analysis 
A block diagram of the Model G-187 


receiver is shown in figure 5. 
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The circuit, with the function switch in 
the 200-kHz bandwidth position, is a 
single superheterodyne with an IF of 21.4 
MHz. When the function switch is in the 
40-kHz bandwidth position, a dual- 
conversion circuit is used, with a 21.4 
MHz first IF followed by a 2.5 MHzsecond 
IF, 

Each of the separate IF channels used for 
the available bandwidths has been built in 
a two-section arrangement: one section is 
fed from the “master tuner” output and the 
other from the “slave tuner” output. The 
master section is used for FM and AM 
signal demodulation, while the slave section 
produces special outputs for AGC and 
direction finding purposes and is not 
directly involved with signal intelligence. 

The 2.5 MHz IF strips and double- 
conversion are used for the 40 kHz 
bandwidth only and make use of nuvistors 
in a separate subchassis that is fastened to 
the left side of the receiver. This subchassis 
is the “FM-75J-100 IF strip” that was built 
by CEI, see figure 4. 

The basic tuning element in both the 
tuners is a Mallory type S-4 spiral 
Inductuner. The input circuit is broadly 
tuned by the first section of the Inductuner. 
The second and third sections double- 
tune a bandpass filter to produce a high 
gain with a minimum response to spurious 
signals. Adjustable coupling is provided by 
a capacitive “I” section between the input 
and output sections of the bandpass filter. 


FM-75J-100 IF STRIP 


Communication E Electronics, Inc. 
BETHESDA MARYLAND 
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4: The 40 kHz Bandwidth 


Figure 


Nuvistor IF subchassis was 
manufactured by CEI. 
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The remaining Inductuner section is used 
as the oscillator tank inductance in the 
master tuner and as asimple tuning device 
in the plate circuit of the oscillator buffer in 
the slave tuner. 

The IF amplifiers, with the function 
switch in the 200-kHz bandwidth FM 
position, use two stages of amplification, 
cascade limiters and a phase-shift 
discriminator. When the function switch is 
in the 200-kHz bandwidth AM position, 
AGC voltage is applied to the first two 
stages and the second limiter becomes the 
AM detector. 

With the function switch in the 40-kHz 
bandwidth FM or AM position, plate 
voltage is removed from the 21.4 MHz IF 
amplifiers and is applied to the 2.5 MHz 
dual-conversion mixer and IF amplifier 
channels instead. 

The output signal of the two master IF 
strips (200-kHz bandwidth AM and FM 
or 40-kHz bandwidth AM and FM) drives 
a two-stage, direct-coupled video amplifier 
with a cathode-follower output. A portion 
of this output drives a four-stage squelch- 
audio amplifier circuit whose output is fed 
to the J-108 connector (a 19-pole round 
female connector of the Deutsch “DS” 
series) placed in the rearapron of the receiver, 
shown in figure 6. 

During either AM or FM operation, the 
carrier operated relay (COR) is actuated by 
AGC voltage from the stage that functions 
as either a detector or second limiter. The 
COR controlsa light and two sets of contacts 
in the above mentioned J-108 connector, 
to which auxiliary equipment can be 
connected. 

To the same connector is also fed the 
output signal of the two slave IF strips 
(200 kHz and 40 kHz bandwidths); it can 
be used for direction-finding purposes and 
is also employed for the AGC circuits and 
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for driving the signal strength meter. It 
indicates the relative strength of the carrier 
being received by reading the value of the 
AGC voltage with respect to ground and 
works bothin AM and in FM mode. During 
FM reception only, a tuning meter indicates 
the accuracy of the receiver tuning by 
reading the value of the DC component of 
the discriminator output (that is zero when 
tuning is exact and, when tuning is inexact, 
is of a polarity determined by the direction 
in that tuning is off). A potentiometer 
placed in the rear apron of the receiver is 
useful for adjusting the tuning meter to 
zero. 

The tuning meter functions only during 
FM reception because its operation is 
dependent on the discriminator output, 
which does not reach the video amplifier 
during AM reception. 

In the HV power supply section, there 
are four discrete solid-state rectifiers 
followed by a conventional two-section 
capacitive-input filter that delivers a DC 
potential of 240 volts, while two 10 watt 
Zener diodes provide two separate 150 
VDC regulated outputs for the first and 
the 40 kHz BW second conversion 
oscillators. 

A 6.3-volt transformer winding supplies 
the filaments of all tubes except the two 
416Bs in the RF Tuners, whose heaters are 
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Figure 6: Rear View of the G-187 Receiver 
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supplied by a separate 12.6 VAC winding 

of the power transformer in series with 

external 5.1 ohm dropping resistors. 
Steps in the Restoration Process 

I was fortunate enough to finda LTV G- 
187 for sale on-line, so I didn’t miss the 
opportunity to buy sucha very rare unit as 
soonas I read the advertisement. The seller 
advised me that the radio probably did not 
work and needed repair, alignment and a 
deep cleaning. 

When the G-187 arrived I was not 
surprised at all by that black mass of tar that 
had invaded the power supply section of 
the receiver (probably caused by 
overheating of the power transformer and 
of the choke) and I started cleaning the 
chassis first, not yielding to the temptation 
to connect to the AC line and to turn on the 
radio. 

The chassis cleaning process lasted some 
days and required a lot of elbow grease (and 
the removal of the power transformer and 
the choke), but the results were beyond my 
expectations. 

While both the power transformer and 
the choke were set apart from the radio, | 
took that opportunity to check all their 
various windings. Everything seemed OK, 
so I left the transformer connected toa 117 
VAC source for half a day and after that I 
applied proper loads to all the secondary 
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Figure 7: Here is the aluminum box 
and the fiberglass plate used for 
encapsulating the original power 
transformer. 


windings for another day continuously; 
also the choke was tested under load. All the 
voltages were OK and no sign of 
overheating was noticed, so I decided that 
those original parts could be reinstalled in 
place. 

Anyway, in order to prevent further tar 
invasions, I decided to enclose the power 
transformer and the choke into aluminium 
boxes of proper dimensions before 
reinstalling. The work is documented in 
figures 7 to 10. 

I started with two aluminium boxes 
readily available on the market and | 


The Finished Power 


Figure 8: 
Transformer 
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Figure 9: A new aluminum box was 


also made for the original choke. 


modified them properly; I also used some 
fiberglass boards for insulation and 
mounting purposes. The choke leads 
required extension wires anda new fiberglass 
terminal board in the bottom (Figure 10). 

Both the boxes were filled with an 
insulating and temperature-resistant epoxy 
compound and, after sealing, they were 
painted black and conveniently labeled. 
Figure 11 shows the two encapsulated 
components reinstalled in the receiver's 
chassis. 

When this first step was completed, I 
continued the cleaning and lubricating 


est 


Figure 10: The Finished Choke 
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Figure 11: Both the encapsulated components are labeled and reinstalled in 


their places. 


process as I usually do with old and used 
units, and then I fired up and tested the 
radio. 

To my great satisfaction, it worked well 
immediately and did not show any 
particular problem, also the transformer 
and the choke did not show any sign of 
excessive heat. 

Of course, in the following days after 
having checked all the tubes and nuvistors 
(none was found bad or in need of a 
replacement), I proceeded to a complete 
mechanical and electrical adjustment of 
the RF and IF circuits. 

When done, I was in front ofa very rare 
LTV G-187 receiver that was an excellent 
performer (as per its specs). But was] really 
satisfied? Not at all, or, better, not 
completely. 

For sure the LTV G-187 is a very rare 
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and highly collectible radio, but how can 
one use it? 

Apart from its very low audio output 
level (really a minor problem that can be 
overcome by building a small solid-state 
device — there is enough space in the G- 
187 chassis —or by using an external audio 
amplifier), the receiver has a few more 
idiosyncrasies: it covers the 55— 260 MHz 
range allowing only two bandwidth values 
(200 kHz and 40 kHz) and it does not 
include a BFO or product detector for SSB 
reception. 

So the receiver can be used mainly for 
FM broadcast reception — or not? 

Really, selecting a 200 kHz bandwidth 
and the FM mode allows a very good 
reception of the FM broadcast band. (I 
prefer the performances of my old Marantz 
Hi-Fi tuner for that, however!) What about 
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the other bands? The situation is almost 
dramatic: a 40 kHz bandwidth is too wide 
for AM reception in the VHF and UHF 
aeronautical bands and also for FM 
reception in the 144-MHz amateur band, 
orin the marine and civil bands! In addition, 
the absence of any BFO/product detector 
circuit would not allow SSB reception in 
the 144-MHz amateur band anyway. 

One could think that the 40 kHz value 
for the minimum-bandwidth position in 
this receiver was an obvious design choice 
because of the low frequency stability of 
the first local oscillator, but that is not true. 
I checked the short and long-term 
frequency stability of this receiver and I’m 
convinced that LTV could have also used 
more narrow bandpass filters. Surely 20, 
10, or 6 kHz wide, and even 3 kHz wide 
filters could have been included. 

So I started thinking about the best way 
to proceed: to leave the restored G-187 “as- 
is” in my radio collection and to keep it as 
a cumbersome ornament, or to try to modify 
the radio adding some features ina totally 
reversible way (i.e. without any circuit 
modification and without any extra hole in 
the chassis or panels)? 

I thought about it for a long time and 
finally I chose the second way: certainly the 
most difficult but also the most rewarding. 
The target was to add some selectable IF 
crystal filters anda BFO to the receiver in 
full respect of the total reversibility of the 
changes, also from the aesthetic point-of- 
view. 

Furthermore, the modified G-187 had 
to be reversible back to its original condition 
with a couple of day’s work. 

A short description of the above mods 
will be the subject of part 2 of this article. 

73 for now! Paolo Viappiani 
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References: 

1. More details about the Ling-Temco- 
Vought history can be found in some pages 
of the very interesting web site: 

http://watkins-johnson.terryo.org/ by 
Professor Terry O’Laughlin, a leading 
expert in the area. See also: Paolo Viappiani, 
“The Uncommon Nems-Clarke 2801A UHF 
Surveillance Receiver’, in ER #271, Dec. 
2011, Page 30 (paragraph: The Ling-Temco- 
Vought Company) 

2. Inductuners are mechanically tuned 
variable inductors for VHF and UHF 
applications that are tuned using acommon 
rotary shaft that moves contacts along 
single-turn or spiral-silver coils. This is a 
product Mallory has been making since the 
1940s and it is still used in military 
communications equipmentand precision 
test instruments. See also: Paolo Viappiani, 
The Uncommon Nems-Clarke 2801A UHF 
Surveillance Receiver, in: ER #271, Dec. 
201%; (Pages 20-21. 

3. The current major source of info and 
manuals for Nems-Clarke, CEI, DEI, LTV, 
and Watkins-Johnson products is the Terry 
O’ Laughlin web site: 

(http://blackradios.terryo.org/, http:// 
watkins-johnson.terryo.org/). 

A tentative version of the LTV G-187 
manual I wrote some years ago using reverse 
engineering can be downloaded from there, 
at this address: 

http://blackradios.terryo.org/ 
documents/manufacturers/LTV/manuals/ 
LTV-G187-manual.pdf 

You can see and download it also from: 

htetp://www.mods.dk/ 
downloadmanual.php?RefFil=LTV_G- 
187_Instruction_book.zip&radio. 
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The Restoration Corner 


Please send in your restoration topics and share them with all ER readers! 


Restoration of Bakelite Radio Knobs 


By Don Chester, K4KYV 
Woodlawn, TN 


I enjoyed reading the [recent] article on 
restoring engraved markings on old knobs, 
but I’dlike to pass on to readers a couple of 
warnings based on my own experience 
regarding [ammonia based cleaners]. 
Fantastik and 409 effectively clean crud 
off the knobs, but unfortunately they also 
take the sheen off the Bakelite. This is 
something I found out the hard way years 
ago when I ruined a nice pair of 1930’s-era 
4" diameter black Bakelite National Type- 
A Velvet Vernier dials. Never attempt to 
clean Bakelite knobs, dials or Bakelite [parts] 
with Fantastik or 409 type cleaners. I had 
just received the dials in the mail and upon 
inspecting them, found them in 
exceptionally good condition, except for 
years of dirt accumulation. Without 
thinking, I took them right over to the 
kitchen sink to wash them, and happened 
to notice that my wife had left a bottle of 
409 or Fantastik on the counter, so I decided 
to spray them with the cleanser before 
dipping them into the wash. I noticed right 
away a brown liquid coming off with the 
spray, and my first thought was that the 
previous owner had beenasmoker and that 
I was seeing cigarette smoke crud wash off. 
After I finished cleaning the dials and wiped 
them dry, I noticed right away that they no 
longer had the original sheen. When I 
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finally suspected that maybe the cleanser 
had dulled the surface, I experimented 
with an old Bakelite knob from my junkbox 
and sure enough, the cleanser very 
effectively washed away the shiny surface. 
Following this disaster with my National 
dials, I had someone describe to me over the 
air his similar experience with the black 
Bakelite escutcheon on his Collins KW-1 
transmitter! 

Pantastik and 409 are very similar 
ammonia-based cleaners, which act as 
effective solvents to phenolic and Bakelite 
plastic. Bakelite is a type of phenolic plastic 
with a filler added, typically fine sawdust. 
It was explained to me that cast Bakelite 
products were manufactured by filling 
hollow moulds with the raw product in its 
original liquid form; as the product 
hardened, electrostatic repulsion naturally 
forced the filler particles away from the 
smooth surface of the moulds, leaving a 
microscopically thin skin of pure phenolic 
at the surface. This “skin” is what gives 
Bakelite parts their sheen. Ammonia-based 
cleaners wash this skin away, leaving 
exposed filler particles at the surface and no 
matter how much the piece is buffed and 
polished, the original sheen will never 
reappear, since you can’t shine sawdust. 
Phenolic is a thermoset material, not 
thermoplastic. Think of thermoplastics as 
butter — butter can be melted and cooled 
multiple times to form various shapes. 
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Thermoset is similar to bread in that once 
the final state is achieved, any additional 
heat would lead to charring. Once the 
shine on Bakelite is gone there is no getting 
it back. The safest way to clean Bakelite 
knobs and other products is to use a mild 
soap solution with warm water. 

I have successfully restored the white 
markings on engraved plastic knobs and 
dials using the daub-and-wipe method as 
described in the article, with a “Lacquer 
Stick” http://www.markal.com/solid- 
paint-markers/lacquer stick/. An additional 
warning: do not attempt to clean old paint 
out of the engraved markings using a needle 


or other sharp pointed metal tool. This will 
likely scratch the interior surface of the 
engravings leaving the freshly-repainted 
markings with a fuzzy appearance, 
something which likewise cannot be 
corrected once the damage is done. Use a 
sharpened wood or plastic stick. One of my 
best tools for this purpose has been to 
sharpen a discarded nylon alignment tool 
normally used to adjust slug tuned coils; 
expect to resharpen it several times for each 
dial. 
ER 
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This is a corrected schematic for Tom Marcellino’s article in ER #321, The 
Stacked 40 Meter QRP Transmitter. This schematic corrects a short circuit 
across T2’s primary. This is a new “Figure 6” on page #5 of the original 
article. 


New Easy-to-use ER Searchable Database: 
The Internet location is at this address (or URL): http://www.ermag.com/index. 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads run ONE month unless otherwise requested. Please 
email for the display ad rates, they are different from regular classified 


ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


MANUALS FOR SALE: Military Radio 


manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: (from estate of KB6R, SK): HT- 
33A amp with MFJ 989C 3kw series roller 
inductor tuner. Amp was in process of 
upgrade to 1500w out, but not completed. 
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Parts included for completion are 4 power 
resistors to be mounted vertically in series 
(new bias pot may be required; owner 
indicated the bleeder resistors are 
needed to lower screen voltage to the PL- 
172 final). Manual included. Pickup in 
Llano, CA, 93544. $400 or Best Offer: 
Contact Bruce: by email 
tourville@ gmail.com or cell phone: 661- 
965-7732 
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international Bad Miter: 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, tt Heath Radios! 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


FOR SALE: Antique Telegraphy WW1 
Trench Set Sounders Keys Bug S Practice 
Sets. Call H Felder 301-320-3028 


FOR SALE: Collins KWM-2 transceiver, 
$650. PM-2 power supply, recapped and 
sold with KWM-2, $325. 30L-1 amplifier, 
$650. 75S-3B w/extra filters, $850. All 
items in excellent condx. Prefer pickup in 
Cleveland, OH area, or add shipping. 
Contact Phil, W8OZM xion@ncweb.com 


FOR SALE Meissner EX Signal Shifter, 
works 80-10 but has issues. Excellent 
gear drive, good interior/fair exterior 
cosmetics. Call or email for details. $50 


plus actual shipping. Carl, 
w2iqk@juno.com or 845-697-5135 


FOR SALE: HP141T, 8552A, 8553B, 
8555A, 8556A, repro manuals, worked in 
1998, has sat indoors since, $250. BC- 
610 plate and mod xfmr, $200 . HT-9 
$200. As is. Pick up in Macon, GA only. 
ches1 @cox.net, 478-471-6709. 


FOR SALE: RS SWR/Watt meter, $15. 0- 
15 ma. meter, $ 5. Majestic escutcheon, 
$5 James Looney, WB4RBE, 
1135Harman Jct. Rd. Grundy, VA 24614 


mowman7777 @yahoo.com, 276-531- 
8677 


Specializing in the sale of vintage ham, antique 


_radios, audio and associated equipment. 


¢ Professional auctioneer for over 14 years. 

¢ Collector and licensed ham for over 35 years. 

e We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 

¢ Call or email to see how we can help with your 
single item, collection or estate. 

¢ Visit our website to view past auction results 
and our upcoming March 24 — April 7 auction. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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FOR SALE: Modern Radio Servicing by 
Ghirardi 1301 pages published 1935 $20 
+ $7 media USA. RCA Triple Pindex tube 
base book 1959 $10 + $5 media USA. 
Dennis WB9EMD, 970-249-4099 
dwotrans @bresnan.net 


FOR SALE: 15 Misc meters 3inch 4inch 
$25.+ ship. Dave, WOBEI, 507 332 8055 
daves2 @enventis.net 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn’t 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: 8 wooden console radios, 
some needing work. Call for more info, 
Walter, 718-456-1988 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WASUEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 
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CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE/TRADE: Old publications: 
Radio Craft, Radio Age, Radio News, 
Short Wave Craft, Radio Electronics, 
Popular Electronics, Radio-TV 
Experimenter, Heathkit manuals, tube 
manuals, catalogs, handbooks. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 


Exp 12/16 FOR SALE: | repair antique 
radio & stereos from 1920s to present 
day. Free estimates-| am located in 
Wisconsin Dells, WI. Bill Kalcik 608-253- 
9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w2fnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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W7FG True Ladder Line and 


Wire Antennas 
* 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


y= 


TrueLadd 


cs f 


erLine.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: BC-610-Il, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83rd St, Mesa, AZ 480- 
986-5797 w8qbg @yahoo.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
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Hammarlund, Johnson, National, WRL, 
and others. Wich Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, § hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 


Military Equip Telephone Equip 


Boat Anchors Old Computers 
Manuals Test Equip 


Components u. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


Hame&HiFi 
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ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: Need modulation transformer 
for B & W 5100 transmitter, or help in 
finding someone to rewind bad unit for a 
reasonable price. Contact Jim at 662- 
755-2558 or E-Mail: 
j.searcy65 @gmail.com 


WANTED: Hallicrafters SX101 Main 
Tuning knob. Frank Scutch, 616- 881- 
1618 w4fms@aol.comn 


WANTED: AN/WRT-1 Transmitter. Harris 
RF-350K Transceiver. Jeff, WB6ZBX, 
vce.lab @att.net or 559 916 3311 and 
Leave a Message. 


WANTED: MODE knob (CW-AM-NFI- 
PHONO), gray color, fora HRO-50T. Also 
need another gray knob - any markings - 
for the HRO-50T. Bob, WOYVA, 
robert @isquare.com 


WANTED: Diawa RF 440 Speech 
Processor must work OK. 
K5ulb.Jerry@aol.com or 918-724-8272 
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WANTED: Datak or other dry transfer 
labels for ham radio. Need black letters. 
To finish my home-brew projects in the 
traditional way. Happy to pay any 
reasonable price. Dave, AB7B, 
hipslikool@ gmail.com, 503-626-3488 


WANTED: PRC-47 modules, tubes, 
accessories, non-working but complete 
sets. Ron, York, PA k3TZJ @arrl.net, 717- 
880-0731 


WANTED: Radiovision “Commander” 
receiver. Any condition. National NC-240D 
dial assembly. Rob Vincent, K1DFT, 
Robvi3@gmail.com or 401-487-3933 
(leave message) 


WANTED: Collins 516F-1 A/C Supply. 
Howard Mintz, waicfx @ comcast.net, 61 7- 
323-3474 


WANTED: Command Set receiver BC- 
946-B, any condition, reasonable. Skip 
Magnuson, W7WG 
Mmagnuson @ mac.com 


WANTED: Operating table MC269A for 
1942 Chev K51 Radio Van | am restoring. 
Al Hansel 507-528-2780 MN 


WANTED: Swan 160x transceiver in good 
condition. Dave WD4PLI, 818.846-0617, 
davecurry @charter.net 


WANTED: Information on McGraw Edison 
model 139 signal generator. phone 913- 
406-7521 or email keOqm @twc.com 


WANTED: HQ-170/170A_ variable 
capacitor used as the Vernier Tuning, +/ 
- (C30 on the schematic, aprox 40 pf) 
W2HLD @ARRL.NET or 214-236-7503 


WANTED: Vintage RCA/GE Magnetic 
Modulator UT-1643, UT-1357, UP-1346 
or similar Bob, K2GLO, 
k2glo@jkasystems.com 541-482-8752 


March 2015 49 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


modifications required. 


WANTED: RU Coil Set Range G (3000- 
4525 kc). Pat Marineau KOHF, 6878 
Canterbury Dr., Madison, OH 44057. 
wb8ybf @ gmail.com 


WANTED: Need 572B tubes. Contact 
KD7CLO, Leonard, at 
samicat@bresnan.net or Facebook.com/ 
leonard.gordon2 


WANTED: Mosley CMS-1 speaker with or 
without CM-1 receiver. Call Scotty at 724- 
927-9468 or wk3n@hotmail.com 


WANTED: Collins KWM-1 Relays, Collins 
Part # 974057600, 972135300, 
972134600, Require Several of Each. 
Rich Meyer, K9DMA, 260-417-5330 or 


rmeyer3345 @ aol.com 
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COLLINS S-LINE & DRAKE R4 RECEIVERS 
GENERAL COVERAGE TO 30MHz 


COLLINS DRAKE 
Tune Using ee All Tunin 
The VFO Or ->REQUENCY | Is Done With 
Receiver Dial The VFO 1000 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be assigned to your 
favorite frequencies, or bands. All tuning can be done using the VFO 1000. 
Tuning steps are 10Hz, 100Hz, 1KHz, and 5KHz. Easy installation on both 
receivers. Simply plug the interface into the receiver and connect the cable. 
The LCD display is blue backlit with white characters. There are no receiver 


Also Available for Hammarlund, Hallicrafters, National, & others. 
Provides Digital Accuracy, Stability, & Resolution for tuning SSB 


More Info & Order At kk4pk.com * $250.00 + $10 S/H 


Complete 
Digital Comal 
Highest 
: Accuracy And 
Stability 


WANTED: Black Bakelite fluted control 
knobs with metallic pointers as used on 
BC-779 Super Pro receiver. Also need the 
S-Meter for the same receiver. Steve, 
WB2HPR, 518-326-0902 or 
WB2HPR @ARRL.NET. 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 
incurred. Gary, W8KM, 
gpsschauffler@ yahoo.com 


WANTED: Need NOS or good used 6146 
for Johnson Ranger, also good working, 
clean, EFJ Navigator. Tom, WA2FHV, 518- 
766-3113 


March 2016 


WANTED: Drake 1S speaker for Drake 1A 
receiver. John, K5PGW, 
k5pgw@yahoo.com 225-978-9477 


WANTED: Tektronix Model 525 television 
waveform monitor, the company’s first 
waveform monitor for TV. Jay Ballard, 
W1JHB, 39 Boston St., Middleton, MA 
01949 978-774-4041, TK41C @aol.com 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh@wescomm.com 


WANTED: National regenerative SW3 
and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
Will ship to Atlantic City, NJ. Write to Mario: 
deepford @ hotmail.com 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@Reagan.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Fall & Winter 1932 Flying Horse 
Callbooks. Thanks! - Pete The Greek / 
NL7XM @arrl.net or PO Box 3026, Easton, 
PA 18043-3026 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact KD7CLO, Leonard, 
at samicat @bresnan.net or 
Facebook.com/leonard.gordon2 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction. it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
forraulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 


design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, McIntosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 


5)? Electric Radio #322 March 2016 


ZIM ELECTRONICS INRUSH geddhdae ll LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ..............:cceeees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Re Rrra as cst i xc iisiacaeiveuatds sown plies civkedsageyy fae tieusen $44.95 
Shipping, each limiter ................cccssccccssssseee $7.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Metered Tacash Tinseen | 
Models AB-1M, AB-300M 


WANTED Owner’s manual or schematic 
for Clegg 22er MKII with SS receiver and 
8150 final. Thanks. Carl, W2IQK, 845- 
697-5135 w2iqk@juno.com 


WANTED: Good Eimac 1500 and 2000T 
transmitting tubes. Charlie 
K4LJH @juno.com, 540-338-4152 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: National HRO An original 
German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @nifty.ne.jp 


WANTED: (1) Rear cabinet door fora WRL 
Globe King 500. (2) Main tuning knob for 
a Collins KWM-1. (3) ELCO VARICON 
connector parts kit. (4) Documentation for 
a Sangamo Weston Schlumberger digital 
bench watt meter. Contact Gary Harmon 
at gharmon @idworld.net or 210-657- 
1549 
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WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Control box for RU-16 or similar 
RU receivers. The RU-16 box has a model 
number CW 23096. I’m restoring a RU-16 
for performance testing. Also want RU-16 
manual. I’m interested in meeting people 
working with RU/GR equipment. Sam 
Kelly, Wé6JJT, 714-893-2092, 
skellycp @ aol.com 


WANTED: Manual for a Lafayette HE-60 
Communications Receiver. Paul 
Rehkopf, 340 N Monroe St, Montpelier, 
OH 43543 419-485-4388 
mkrprroh @live.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 


32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


WANTED: RCA SSB R@ diversity receiver, 


First Licensed or any modules, parts, documentation or 


historical information. Steve W6SSP, 


Before 19927? Santa Rosa, CA. 707-544-8142 


Zarco @sonic.net 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


WANTED: MS connectors size 22-4P, 22- 
45, .22-5P,. 22-55, BC iia 
Panaramic Adaptor parts. Dean, 


licensed today? deansoderling @ hotmail.com 


iS. WANTED: ARC-5 transmitter racks MT 
Then you should join these} ¢ 9 7; 73 75. Steve, K2DKT. 


distinguished amateurs! skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
www.qcwa.org/join-renew.php or PO Box 3026, Easton, PA 18043-3026 
WANTED: FCC and RID-related items. 
For more information contact Anything HF/DF related. Black HROs and 

gm@qcwa.org WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
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To Join or Renew visit: 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


e Produces the famous 


- Free want-sell-swap ads annual Rochester Meet 


- Farly television 
- Horn loudspeaker 
- News of U.S. & foreign clubs 


¢ Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 


AWA) 


awamembership@rochester.rr.com 


(585) 257-5119 http://www.antiquewireless.org 


brianharrison @ embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped Dy UPS.......sdesesnsgeas $25.00 
Or on the Internet: 


www.ERmag.com 
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WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 
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WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


Any computer with 
Adobe Accobot Reader®. 


Performance will vary 


depending on speed of 
the computer, 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your’ Drakemervice 
information can be in one place and you 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


ee APRON Mn 2 6 coc vcnnanosepubd i sabaddeniten cess 4 hours, $89.95 
Collins 75S-3 and 32S-3.........c.cecececeseeees 2 hours, $89.95 
SBMERNEP SOL (occ cctccccccccesctentnccptencectesnsscevat 1 hour, $39.95 
ER S009 Bocas cccccsccevoncnasiseceuoesdssnsessevocss 1 hour, $39.95 
MS IC W Swen ORR RRS. 2 hours, $39.95 
TN SIAKL, ss scncannaacnnac cue setentatenareceries 2 hours, $89.95 
REE LAT Ss B= SOUL .cosarscssncccecoasnenevasrarcenansesenss 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
Hammarlund SP-600JX.....................2000 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run, lithographic reprints from 
the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 

The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
Single Issues: $4.00 Each, Postpaid 


1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
e Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. ---------------------------------- 2-2-2 22 - nn nena nnn nn nnn nnn nnn nnn nnn nnn nnn nena nnn nena nnn $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full COlOr.--------------------------------------0-22nnnnnnn nnn nnn= $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. -------------------------------------------------------------2 2-2-2 nn nnn nnn nn nnn neem nnn nnn nnnnnnnnnn $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.------------------- monn 
monn nnn nnn nnn nnn nn nnn nnn nnn nnn nn nnn nn enn nn ena nnnnnnnnnanaananannnananannanancnnasnnanananannmnmanmamanaammnmanne $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. .............:.:eeeeee 
MMR ee Bo ete AB Mulia s «Pak dg shears ofin «ocd ani easueavdniehawiatly casnamhaveymnebae chats $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.----------------------------------------------------- 2-2-9 nanan nnn nnn nnn nnn nnn nnn nnn nnn n nn nnnnnnnnnnnn $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


end Poles, mentioning radio communications of the day. -----------------------------=----------------------=-- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
anne nnn nn nn nn nn nn nn nn nn nnn nn nn nn nnn nn nn nn nnn nn nn nn nnn nn nn nn nnn nn nn nnn nnn nnn nnn nnn nnn $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave peteitets Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 

Tube Collector, or The AWA Journal. 
Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 


Set of 20: 


$23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
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Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh@volcano.net 


March 2016 


Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


| Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95, Priority Shipping 
Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
3/16 


